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1 1 A A data storage device comprising a computer useable medium having 

2 computer readable program code disposed therein for recording information on a data 

3 storage medium, the computer readable program code comprising a series of computer 

4 readable pro-am steps to effect: 

5 receiving a first command to record first information on said data storage 

6 medium; 

7 receiving laid first information; 

8 moving saifl data storage medium in a first direction; 

9 recording sajd first information beginning at a first time on said moving data 
10 storage medium; 
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receiving jyijmd£ferred conditional write tape mark command; and 
setting at £ sec&nd time a first deferred conditional tape mark indicator. 

2. The datastorage device of claim 1, wherein said first information 
comprises: 

a first header labdjl group; 
first data; and 
a first trailer label &roup. 

3. The data storage device of claim 2, wherein said computer readable 
program code further comprises a series of computer readable program steps to effect: 

writing said first header label group to said moving data storage medium; 
writing a first tape mark adjacent said first header label group; 
writing said first data adjacent said first tape mark; 
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writing a second' tape mark adjacent said first data; 
writing sara first trailer label group adjacent said second tape mark; and 
writing a third tape mark adjacent said first trailer label group. 

4. Tfte data storage device of claim 1, wherein said computer readable 
program code further comprises a series of computer readable program steps to effect: 

specifying aideferred conditional tape mark indicator time interval; and 
maintaining said first deferred conditional tape mark indicator during said 
deferred conditional tape mark indicator time interval. 

5. The data storage device of claim 4, wherein said deferred conditional tape 
mark indicator time interval is between about 5 seconds and about 20 seconds. 



1 6. The data storage device of claim 5, wherein said deferred conditional tape 

2 mark indicator time interval is about 10 seconds. 

. 1 7. The data storage device of claim 4, wherein said computer readable 

2 program code further comprises a series of computer readable program steps to effect: 

receiving a second command at a third time to record second information on said 
data storage medium, wherein the time interval between said second time and said third 
time is less than said deferred conditional tape mark indicator time interval; 
receiving said seconq information; 

resetting said first conditional deferred tape mark indicator; 
moving said data storage medium in a first direction; 
recording said second Information on said moving data storage medium; 



receiving a second deft 



rred conditional write tape mark command; 



setting a second defem d conditional tape mark indicator at a fourth time; 
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12 moving said data storage medium only in said first direction during the time 

13 interval between said first time and said fourth time. 



03 
I 1 



1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
6 
7 



8. Thdjdata storage device of claim 7, wherein said second information 
comprises: 

a second hedder label group; 
second data; and 
a second trail sr label group. 

9. The data storage device of claim 8, wherein said computer readable 
program code further comprises a series of computer readable program steps to effect: 

writing said se cond header label group to said moving data storage medium 
adjacent said third tape mark; 

writing a fourt l tape mark to said moving data storage medium adjacent said 
second header label goup; 

writing said sedond data to said moving data storage medium adjacent said fourth 

8 tape mark; 

9 writing a fifth t^pe mark to said moving data storage medium adjacent said 

10 second data; 

1 1 writing said secdnd trailer label group to said moving data storage medium 

12 adjacent said fifth tape njark; and 

13 writing a sixth tafce mark to said moving data storage medium adjacent said 

14 second trailer label groujj 

1 10. The data storage device of claim 3, wherein said computer readable 

2 program code further comprises a series of computer readable program steps to effect: 
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receiwng a second command, wherein said second command causes motion of 
said data storage medium in a second direction or causes synchronization of said data 
storage medium; 

resettinglsaid first deferred conditional tape mark indicator; 

disposing a double tape mark on said data storage medium by writing a fourth 
tape mark adjacent said third tape mark; 

moving said data storage medium in a second direction; 

positioning said read/write head between said third tape mark and said fourth tape 

mark. 

11. The! data storage device of claim 10, wherein said computer readable 
program code forth sr comprises a series of computer readable program steps to effect: 

determining if said double tape mark was successfully written to said data storage 
medium; 

determining f said read/write head was successfully positioned between said third 
tape mark and said fiurth tape mark. 

12. The data storage device of claim 11, wherein said double tape mark was 
not successfully written to said data storage medium, and wherein said read/write head 
was successfully repositioned between said third tape mark and said fourth tape mark, 
wherein said computer] readable program code further comprises a series of computer 
readable program step^to effect indicating an UNWRITTEN DEFERRED TAPE MARK 
error message. 

13. The data korage device of claim 1 1, wherein said double tape mark was 
successfully written to said data storage medium, and wherein said read/write head was 
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not successfully repositioned between said third tape mark and said fourth tape mark, 
wherein said computer readable program code further comprises a series of computer 
readable program steps to effect indicating a DATA CHECK/LOST POSITIONING error 
message. 

14. \ The data storage device of claim 11, wherein said double tape mark was 
not successfully written to said data storage medium, and wherein said read/write head 
was not successfully repositioned between said third tape mark and said fourth tape mark, 
wherein said computer readable program code further comprises a series of computer 
readable program steps to effect: 

indicating\a DATA CHECK/LOST POSITIONING error message; and 
indicating in UNWRITTEN DEFERRED TAPE MARK error message. 

15. A data storage aijd retrieval system comprising a data storage device, a 

disposed in said data storage device, and a host 

computer which provides first information to said data storage device, wherein said data 
storage device comprises a computer useable medium having computer readable program 
code disposed therein for recording'mjformation on a data storage medium storage 
medium, the computer readablejpnogram code comprising a series of computer readable 
program steps to effect: 

receiving a first command t$) record first information on said data storage 
medium; 

receiving said first information; 

moving said data storage medium in a first direction; 



data storage medium removeabl 
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recording qaid first information on said moving data storage medium beginning at 
a first time; 

receiving a first deferred conditional write tape mark command; and 
setting a firstldeferred conditional tape mark indicator at a second time. 

16. The data storage and retrieval system of claim 15, wherein said first 
information comprises! 

a first header labjei^group; 
first data; and, t 
a first trailer label kroup. 

17. The data stojrage and retrieval system of claim 16, wherein said computer 
readable program code further comprises a series of computer readable program steps to 
effect: 

writing said first heaper label group to said moving data storage medium; 
writing a first tape mark adjacent said first header label group; 
writing said first dataiadjacent said first tape mark; 
writing a second tape mark adjacent said first data; 
writing said first trailei label group adjacent said second tape mark; and 
writing a third tape mank adjacent said first trailer label group. 

18. ihe data storage and retrieval system of claim 15, wherein said computer 
readable prograr i code further comprises a series of computer readable program steps to 



effect: 



specifying a deferred conditional tape mark indicator time interval; and 
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maintaining said first deferred conditional tape mark indicator during said 
deferred conditional tape mark indicator time interval. 

19. \The data storage and retrieval system of claim 18, wherein said deferred 
conditional tape\mark indicator time interval is between about 5 seconds and about 20 
seconds. 

20. The data storage and retrieval system of claim 19, wherein said deferred 
conditional tape mark indicator time interval is about 10 seconds. 



21. 



The 



data storage and retrieval system of claim 15, wherein said computer 
readable program cpde further comprises a series of computer readable program steps to 
effect: 



receiving a s econd command at a third time to record second information on said 
data storage mediurp, wherein the time interval between said second time and said third 



time is less than sak 
receiving sai 



deferred conditional tape mark indicator time interval; 
i second information from said host computer; 



resetting saic first conditional deferred tape mark indicator; 
moving said tlata storage medium in said second direction; 
recording said second information on said moving data storage medium; 
receiving a second deferred conditional write tape mark command; 
setting a second deferred conditional tape mark indicator at a fourth time; 
wherein said data storage medium is moved only in said first direction during the 
time interval between said first time and said fourth time. 



1 22. The dkta storage and retrieval system of claim 2 1 , wherein said second 

2 information comprises: 
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a second header label group; 



second 



lata; and 



a second trailer label group. 

23. The data storage and retrieval system of claim 22, wherein said computer 
readable program code further comprises a series of computer readable program steps to 
effect: 

writing said second header label group to said moving data storage medium 



adjacent said thi 
writing a 



Ifth tape mark to said moving data storage medium adjacent said 



d tape mark; 

fourth tape mark to said moving data storage medium adjacent said 
second header label group; 

writing said second data to said moving data storage medium adjacent said fourth 
tape mark; 

writing a 
second data; 

writing sajid second trailer label group to said moving data storage medium 
adjacent said fifth tape mark; and 

sixth tape mark to said moving data storage medium adjacent said 

tel group, 
he data storage and retrieval system of claim 15, wherein said computer 
readable program code further comprises a series of computer readable program steps to 
effect: 



writing a 
second trailer la 
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receiving a second command, wherein said second command causes motion of 



said data storage 
storage medium 
resetting 



medium in a second direction or causes synchronization of said data 



said first deferred conditional tape mark indicator; 



disposing^ double tape mark on said data storage medium by writing a fourth 
tape mark adjacent said third tape mark; 



liL 



12 mark. 



moving said data storage medium in a second direction; 

positioning laid read/write head between said third tape mark and said fourth tape 



25. The 



data storage and retrieval system of claim 24, wherein said computer 
readable program code further comprises a series of computer readable program steps to 
3 effect: 

determining if said double tape mark was successfully written to said data storage 
medium; 

determining if said read/write head was successfully positioned between said third 
tape mark and said fourth tape mark. 

26. The data storage and retrieval system of claim 25, wherein said double 
tape mark was not successfully written to said data storage medium, and wherein said 
read/write head was successfully repositioned between said third tape mark and said 
fourth tape mark, wherein said computer readable program code further comprises a 
series of computer re idable program steps to effect indicating an UNWRITTEN 
DEFERRED TAPE llA RK error message. 
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27. The data storage and retrieval system of claim 25, wherein said double 
tape mark vras successfully written to said data storage medium, and wherein said 
read/write head was not successfully repositioned between said third tape mark and said 
fourth tape mark, wherein said computer readable program code further comprises a 
series of compiler readable program steps to effect indicating a DATA CHECK/LOST 
POSITIONING terror message. 

28. Tfce data storage and retrieval system of claim 25, wherein said double 
tape mark was not successfully written to said data storage medium, and wherein said 
read/write head was not successfully repositioned between said third tape mark and said 
fourth tape mark, wherein said computer readable program code further comprises a 
series of computer readable program steps to effect: 

indicating a e|aTA CHECK/LOST POSITIONING error message; and 
indicating arfspNWRITTEN DEFERRED TAPE MARK error message. 

29. A computer program product usable with a programmable computer 
processor having computer readable program code embodied therein for disposing 
information on a data storage medilim using a data storage device comprising a 



read/write head, comprising: 



/I 



computer readable program cod Mvhich causes said programmable computer 
processor to receive a first comrt|n Record first information on said data storage 
medium; 

computer readable program dode which causes said programmable computer 
processor to receive said first information; 
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computer readable program code which causes said programmable computer 
processor to move said nata storage medium in a first direction; 

computer readablje program code which causes said programmable computer 
processor to record said f\rst information on said moving data storage medium beginning 
at a first time; 

computer readable program code which causes said programmable computer 
processor to receive a first deferred conditional write tape mark command; and 

computer readable program code which causes said programmable computer 



processor to set a first deferred conditional tape mark indicator at a second time. 

\ 

[iTQ^-am product of claim 29, wherein said first information 



olp; 



30. The com 
comprises: 

a first header label grot-ip 
first data; and 
a first trailer label grouf) 

3 1 . The computer program product of claim 30, further comprising: 



computer readable pro 



;ram code which causes said programmable computer 



processor to write said first header label group to said moving data storage medium; 



computer readable pro 



gram code which causes said programmable computer 
processor to write a first tape mark adjacent said first header label group; 

computer readable pre gram code which causes said programmable computer 
processor to write said first data adjacent said first tape mark; 

computer readable program code which causes said programmable computer 



processor to write a second tap 



i mark adjacent said first data; 
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computer readable! program code which causes said programmable computer 



computer readable 




iler label group adjacent said second tape mark; and 
ram code which causes said programmable computer 
13 processor to write a third t^pe mark adjacent said first trailer label group. 

32. The computer program product of claim 29, further comprising: 
computer readable program code which causes said programmable computer 

processor to specify a deferred conditional tape mark indicator time interval; and 

computer readable program code which causes said programmable computer 
processor to maintain said first deferred conditional tape mark indicator during said 
deferred conditional tape mark indicator time interval. 

33. The computer program product of claim 32, wherein said deferred 
conditional tape mark indicator time interval is between about 5 seconds and about 20 
seconds. 

34. The computer program product of claim 33, wherein said deferred 
conditional tape mark indicator time interval is about 10 seconds. 

35. The computer program product of claim 32, further comprising: 



computer rea< 
processor to receive a 



ble program code which causes said programmable computer 
second command at a third time to record second information on 



said data storage medi urn, wherein the time interval between said second time and said 
third time is less than feaid deferred conditional tape mark indicator time interval; 

computer read ible program code which causes said programmable computer 
processor to receive s< id second information; 
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compm er readable program code which causes said programmable computer 
processor to reset said first conditional deferred tape mark indicator; 

computer readable program code which causes said programmable computer 
processor to mo^e said data storage medium in said first direction; 

computer readable program code which causes said programmable computer 
processor to recorfl said second information on said moving data storage medium; 

computer n sadable program code which causes said programmable computer 
processor to receiv i a second deferred conditional write tape mark command; 

computer n adable program code which causes said programmable computer 
processor to set a second deferred conditional tape mark indicator at a fourth time; 

computer readable program code which causes said programmable computer 
processor to move paid data storage medium only in said first direction during the time 
interval between said first time and said fourth time. 

36. The computer program product of claim 35, wherein said second 
information comprises: 

a second header label group; 

second data; and 

a second tnailer label group. 

37. The computer program product of claim 36, further comprising: 
computer readable program code which causes said programmable computer 

processor to write said second header label group to said moving data storage medium 
adjacent said thim tape mark; 
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processor to 



second header 



computer readable program code which causes said programmable computer 
writ 



ite a fourth tape mark to said moving data storage medium adjacent said 



10 fourth tape mar 
compufc 



label group; 

computer readable program code which causes said programmable computer 
processor to wiite said second data to said moving data storage medium adjacent said 



dr readable program code which causes said programmable computer 



computer readable program code which causes said programmable computer 

15 processor to write said second trailer label group to said moving data storage medium 

16 adjacent said fiftl tape mark; and 
computer readable program code which causes said programmable computer 



38. The computer program product of claim 35, further comprising: 
computer readable program code which causes said programmable computer 
processor to rece ve a second command, wherein said second command causes motion of 
said data storage : nedium in a second direction or causes synchronization of said data 
storage medium; 

computer teadable program code which causes said programmable computer 
processor to resea said first deferred conditional tape mark indicator; 
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computer readable program code which causes said programmable computer 
processor to dispose a double tape mark on said data storage medium by writing a fourth 
tape mark adjacent said third tape mark; 

computen readable program code which causes said programmable computer 
processor to move said data storage medium in a second direction; 

computer readable program code which causes said programmable computer 



storage medium: 
compute: 1 



39. Ttfe computer program product of claim 38, further comprising: 
computeij readable program code which causes said programmable computer 

processor to determine if said double tape mark was successfully written to said data 
and 

readable program code which causes said programmable computer 
processor to determine if said read/write head was successfully positioned between said 
third tape mark and said fourth tape mark. 

40. Tpe computer program product of claim 39, wherein said double tape 
mark was not successfully written to said data storage medium, and wherein said 

3 read/write head x ^as successfully repositioned between said third tape mark and said 

further comprising computer readable program code which causes said 
puter processor to a series of computer readable program steps to 
TTEN DEFERRED TAPE MARK error message. 



fourth tape mark, 
programmable c 
indicate an 



41 . The computer program product of claim 39, wherein said double tape 
mark was successfully written to said data storage medium, and wherein said read/write 
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3 head was not successfully repositioned between said third tape mark and said fourth tape 

4 mark, further comprising computer readable program code which causes said 

5 programmable qpmputer processor to a series of computer readable program steps to 

6 indicate a DATA\CHECK/LOST POSITIONING error message. 

1 42. The computer program product of claim 39, wherein said double tape 

2 mark was not successfully written to said data storage medium, and wherein said 

3 read/write head was not successfully repositioned between said third tape mark and said 

4 fourth tape mark, further comprising: 

5 computer readable program code which causes said programmable computer 

6 processor to indicate I DATA CHECK/LOST POSITIONING error message; and 

7 computer readable program code which causes said programmable computer 

8 processor to indicate a\ UNWRITTEN DEFERRED TAPE MARK error message. 
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